Impulse conduction of olfactory receptor neuron axons.
Compound action potentials were recorded from rat olfactory receptor neuron axons at measured distances from the stimulation electrode along the lateral surface of the main olfactory bulb. Distances were plotted as a function of the latencies measured from stimulus onset to the prominent negative trough of the triphasic compound action potential. A straight line was fitted to these data to calculate impulse conduction velocity, 0.42 +/- 0.01 m/s (n = 25). Two procedures were used to investigate whether those axons that project to caudal regions of the bulb had faster conduction velocities than axons projecting to rostral bulb. First, the stimulating electrode was moved to mid-bulb and the recording electrode was placed on the caudal bulb. Alternatively, axons were stimulated antidromically at the caudal bulb. These two procedures stimulate those axons projecting to caudal bulb and bypass olfactory receptor neuron axons that synapse in the rostral bulb. The mean impulse conduction velocities from these caudal and antidromic recordings were 0.58 +/- 0.19 m/s (n = 8) and 0.57 +/- 0.19 m/s (n = 9), respectively. Though both of these means are higher than the impulse conduction velocity calculated for stimulation at the rostral bulb, the differences were not statistically significant.